Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.008 Å; R factor = 0.068; wR factor = 0.181; data-to-parameter ratio = 21.9.
The crystal structure of the title compound, C 31 H 45 BrO 5 Á-CH 2 Cl 2 , prepared in six steps from diosgenin, confirmed that the configurations of the stereogenic centers, positions 20S and 25R, remain unchanged during the reaction. The sixmembered A, B and C rings have chair conformations. The five-membered ring D has an envelope conformation (with the methyl-substituted C atom fused to ring C as the flap) and the six-membered dihydropyran ring E adopts a twist-boat conformation. In the crystal, molecules are linked via C-HÁ Á ÁO and C-HÁ Á ÁCl hydrogen bonds, the latter involving the dichloromethane solvent molecule, forming a threedimensional supramolecular network.
Related literature
For a review on saponins, see : Hostettmann & Marston (1995) . For the use of spirostane sapogenins in the synthesis of biologically active compounds, see: Lee et al. (1976 Lee et al. ( , 2009 ); Phillips & Shair (2007) ; Pettit et al. (1988) . For compounds used in the sythesis and for various details of the synthetic procedure, see : Corey & Suggs (1975) ; Steele & Mosettig (1963) ; Iglesias-Arteaga et al. (1998) ; Monroe & Serota (1956) ; Rincó n et al. (2006) . For the crystal structure of a related steroidal compound containing bromine in the same position, see: Castro-Mé ndez et al. (2002) . For standard bond lengths, see: Allen et al. (1987) . For conformational analysis, see : Cremer & Pople (1975) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . 
Farfán Comment
Steroidal saponins are plant metabolites with a broad range of biological activities (Hostettmann & Marston, 1995) . They are composed by a glycoside and a triterpene or steroidal fragment. Hydrolysis of saponins provides a glycoside free portion termed sapogenin which can be of the cholestane, furostane or spirostane type. The spirostane sapogenins also display economic importance due to their application in the synthesis of biologically active compounds such as insect hormones (Lee et al., 1976) cephalostatins and ritterazines (Lee et al., 2009 , Phillips & Shair, 2007 and Pettit et al., 1988 . In previous studies we reported the preparation of epoxycholestane derivatives as useful intermediates in the synthesis of norbrassinosteroid analogues (Rincón et al., 2006) , in continuation with our studies we report herein on the synthesis and crystal structure of the title compound, (I), obtained by treatment of the previously reported (25R)-23-acetyl-3β-bromo-16β-acetoxy-22,26-epoxy-5α-cholest-22-en-6-one (Castro-Méndez et al., 2002) with p-toluenesulfonic acid. In turn, the 22,26-epoxy-5α-cholestanic derivative was obtained in five steps using a modified procedure of the reported methodology (Castro-Méndez et al., 2002) .
The title compound is interesting because it is a useful intermediate to introduce functionality at the 2 and 3 positions of brassinosteroid analogues. The X-ray crystal structure analysis showed that the configuration at the stereogenic centers C20S and C25R are retained (Fig. 1) The bond distances for C6-O6 and C23-C23A are 1.205 (6) Å and 1.344 (9) Å, respectively, confirming the existence of a double bond. The C3-Br1 bond distance is 1.977 (5) Å being slightly longer than the average values reported for Br-C*= 1.966 (29) (Allen et al., 1987) and C3-Br1 = 1.966 (5) Å in a related steroidal compound containing bromine in the same position (Castro-Méndez et al., 2002) . The bromine at position three is equatorial and antiperiplanar to the C4-C5 bond with a torsion angle -178.1 (3). The bond distances for C23A-O26 and C26-O26 are 1.365 (8) Å and 1.460 (13) Å, respectively (Table 1) (Allen et al., 1987) .
In the crystal, molecules are linked by C-H···O and C-H···Cl hydrogen bonds (Table 1) , the latter involve the dichloromethane solvent molecule, forming a three-dimensional supramolecular architecture.
Experimental
Tosylation of diosgenin with TsCl in pyridine (Monroe et al., 1956) , followed by preparation of the i-steroid derivative using a methodology previously described (Steele et al., 1963) , oxidation with PDC (Corey & Suggs, 1975 ) and subsequent treatment with HBr/AcOEt (Iglesias-Arteaga et al., 1998) gave 25R-3β-bromo-5α-spirostan-6-one which was transformed into (25R)-23-acetyl-3β-bromo-16β-acetoxy-22,26-epoxy-5α-cholest-22-en-6-one using ZnCl 2 instead of the previously described methodology (Castro-Méndez et al., 2002) . Finally, the title compound was obtained by treatment of (25R)-23-acetyl-3β-bromo-16β-acetoxy-22,26-epoxy-5α-cholest-22-en-6-one (0.260 g, 0.493 mmol) with p-toluenesulfonic acid (0.260 g,1.36 mmol)in 0.7 ml toluene at 393 K for 30 minutes under vigorous stirring in a pressure tube.
The solvent was evaporated under vacuum and the organic phase extracted with CH 2 Cl 2 -water, neutralized with NaHCO 3 and dried over Na 2 SO 4 to give a 0.160 g (61% yield) as white crystals which were purified by chromatography using a Spectroscipic data for the title compound are given in the archived CIF.
Refinement
All H atoms were placed in calculated positions and treated as riding atoms: C-H = 0.98, 0.97 and 0.96 Å for CH, CH 2 and CH 3 H atoms, respectively, with U iso (H) = k × Ueq(C), where k = 1.5 for CH 3 H atoms and = 1.2 for other H atoms.
Computing details
Data collection: COLLECT (Nonius, 1999 ); cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO and SCALEPACK (Otwinowski & Minor, 1997 ); program(s) used to solve structure: SHELXS97 (Sheldrick 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 1.547 (6) C11-H11B 0.9700 C1-C2 1.541 (7) C11-H11A 0.9700 C2-C3 1.507 (7) C12-H12B 0.9700 C3-C4 1.503 (7) C12-H12A 0.9700 C4-C5 1.537 (7) C14-H14 0.9800 C5-C6
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
1.492 (7) C15-H15B 0.9700 C5-C10
1.563 (6) C15-H15A 0.9700 C6-C7
1.513 (7) C16-H16 0.9800 C7-C8
1.541 (6) C17-H17 0.9800 C8-C14
1.512 (7) C18-H18B 0.9600 C8-C9
1.546 (6) C18-H18A 0.9600 C9-C10
1.546 (7) C18-H18C 0.9600 C9-C11
1.531 (6) C19-H19B 0.9600 C10-C19
1.532 (7) C19-H19C 0.9600 C11-C12
1.539 (7) C19-H19A 0.9600 C12-C13
1.532 (7) C20-H20 0.9800 C13-C18
1.538 (6) C21-H21B 0.9600 C13-C14
1.536 (6) C21-H21A 0.9600 C13-C17
1.550 (6) C21-H21C 0.9600
sup-8
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